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Prosthetic rehabilitation with framework obturator for hemimaxillectomy
patient — A case report

Astari Larasati, Muslita Indrasari

Prosthodontics Department

Faculty of Dentistry, Universitas Indonesia

Jakarta, Indonesia

Corresponding author: Astari Larasati, e-mail: astari.dds@gmail.com

ABSTRACT

Postoperative hemimaxillectomy defects cause the patientto develop conditions such as nasal discharge (hyperna-
sal speech), leakage of fluid in the nasal cavity, and deterioration of masticatory function. Thus, comprehensive re-
habilitationis required to improve mastication, speech function and normal orofacial appearance. Successful pros-
theticrehabilitation of postoperative hemimaxillectomy defectis a challenging procedure that requires multidisciplina-
ry expertise to achieve acceptable esthetics, functional speech and swallowing outcomes. This case report des-
cribes clinical steps and laboratory procedures involved in prosthetic rehabilitation of an Aramany Class IV hemi-

maxillectomy patient with framework obturator.

Keywords: postoperative hemimaxillectomy defects, prosthetic rehabilitation, framework obturator

INTRODUCTION

The defectsinmaxillamay be divided into de-
fects resulting from congenital malformation and
acquired defectresultingfrom surgery fororalneo-
plasm.2The defect could form an opening in the
palate orroof of the mouth, where the size andloca-
tion will affect the degree of repair and difficulty in
prosthetic rehabilitation. Abnormalities in the max-
illa causing the patient to experience nasal dis-
charge (hypernasal speech),leakage offluidinthe
nasal cavity, and deterioration of the masticatory
function.2

The prosthesis required torepair this defectis
anobturator. Obturator which in Latin is obturare,
isan artificialdiscor plate usedto close congenital
gaps or defects or as a result of surgery, caused
by cleft palate, partial or total maxillary resection
due to malignant or benign tumors.®

Obturatorhas manyfunctions. Itcan function
asaLlevin tube for breastfeeding, to keep the de-
fect area clean, and improve defect healing, pre-
venting muscle contractioninthe area around the
defect.3Lack of support, retention and stabilization
are the most common problems in prosthetic re-
habilitation for hemimaxillectomy patients.?

Successful prosthetic rehabilitation of hemi-
maxillectomydefectis quitechallenging. The goals
of prosthetic rehabilitation for partial or total max-
illectomy patientsinclude separation ofthe oral ca-
vityand nasal cavity to achieve good masticatory,
deglutationand articulation function, provide orbital
support to prevent enophthalamos and diplopia,
and supportsofttissues to achieve a proportional
middle facial contour, and aesthetic function.?

Prosthetic treatment for patients with posto-
perative maxillary defects canbedividedintothree

phases oftreatment, where each phase has a dif-
ferent objective.

Surgical obturator,aplate type appliance which
is constructed fromapre-surgical impression cast
andisinserted atthe time of surgery (resection)in
the operatingroom. The functions of a surgical ob-
turatorinclude reducing contamination of wounds
inthe mouth during the postoperative period, help-
ing patientto speak more effectively by producing
normal palatal contours and covering the defect,
maintaining lips and cheeks contour so that pa-
tientwillhave closely normal appearance andim-
proving the deglutation function so that the naso-
gastric tube can be removed earlier.?

Interim obturator,aconstructed prosthesis from
postoperative impression cast which has artificial
palate and ridge but no teeth and used from 5-10
days after surgery to approximately 3-6 months,
depending on the size of the defect and wound
healing.® The closed bulb extending into the defect
area is hollow. Because of the rapid soft tissue
changesthatoccurwithinthe defectduring the or-
ganizationand healing of the wound, the newlining
material is placed orchanged every two weeks. It
is best to remove the entire old interim lining ma-
terial because of porosity,leading to bacterial con-
tamination and precipitation of undesirable odors
and mucosalirritations. The periodic addition ofin-
terimliningmaterialincreasesthe bulk and weight
of the obturator and this temporary material may
become rough and unhygienic.?

Definitive obturator,can be constructed approxi-
mately 3-6 months after surgery or after the surgi-
calwoundhas healed .2 This conditionis influenced
by the size of the defect, the prognosis and pro-
gress of healing of the tumor, the condition of the
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remainingteeth. The prognosis of an obturator de-
pendsonthe sizeand shape of the jaw remaining
after, condition ofthe softtissue and the defect, al-
veolarridge andremainingteeth. The problem fre-
quently faced in the fabricating of obturator was
thelack of retention and stabilization. These pro-
blemsemerged astheresultoftraumaticfunctional
occlusionandtheinability to obtain a good oroan-
tralororonasal seal. However, when there are re-
maining teeth, the success of the treatments is
more predictable.

The basic principles of making obturator are
the maximum benefit, function, and comfort of the
prosthesis.*The general principles of apartialden-
turedesignarealsoapplied to construct the obtu-
rator,suchasthe needforarigid major connector,
guide planes and other components that support
stabilization, designformaximum support, rest that
is placed along the axis of the supporting tooth,
passive multiple direct retainers that are used to
provide sufficient resistance to prevent obturator
movementwithoutharmingthe abutmentteeth,as
well as control the occlusal plane opposite of the
defect, especially when involving natural teeth.*
The abutment tooth determination is determined
based on the location of the defect as well as the
position of the tooth in the remaining jaw, crown
condition, and periodontal support. Theremaining
teeth that are not in ideal condition are supported
by splintingthemwith the healthy teeth. Apartfrom
the size andlocation ofthe defect,the number and
position ofthe remainingteeth, one thingthatises-
sentialin making definitive obturator ishowtodis-
tribute supportfrom the obturatoraswidely as pos-
sible. This is achieved by involving multiple teeth
into the framework design and maximizing the use
of the singulum and occlusal rest,andthe vertical
guide planetodistribute the functional load. Maxi-
mum extension to the remaining palate, alveolar
ridge,andload-bearing areaaround the defectwill
increase support of the prosthesis.*

The Aramany classification system for post-
surgical maxillectomy defects is used todesigna
metal frame obturator.>” The Aramany classifica-
tionis divided into 6 groups; Class |, thatis the re-
sectionis performed in the anterior midline of the
maxilla, with abutment teeth present on one side
of thearch. Class I, thedefect in thisgroupis uni-
lateral, retaining the anterior teeth on the contrala-
teral side. Class lll, the palatal defect occursin the
central portion ofthe hard palate and may involve
part of the soft palate. Class IV, the defect cros-
sesthemidlineand involves bothsides ofthe max-
illa, withabutmentteeth presenton oneside.Class

V., the surgical defect isbilateraland lies posterior
to the abutment teeth. Labial stabilization may be
needed. Class VI, anterior maxillary defect anterior
with abutment teeth with abutment teeth present bila-
terally in the posterior segment.

XY
108

Figure 1 Aramany classification systemfor maxillectomy
defects (Source: DurraniZ, Hussain SG, Alam SA. Astu-
dy of classification systems for maxillectomy defects. J
Pakistan Prosthodont Assoc 2013; 1(2): 117-24)

Supportingteethand periodontaltissue must
be in good condition and restored before starting
the prosthetic rehabilitation. The principle of design
accordingto Aramany classificationare class | tri-
podaldesignandlineardesign,class|ltripodal de-
sign, classlll quadriteral design, class |V linearde-
sign,class Vtripodaldesign,and class VIquadrite-
raldesign. Quadrilateraland tripodal designs have
more benefits over linear designs because they
have better support, stability and retention of the
prosthesis.*®
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Figure 2 Principle of framework obturator design accord-
ing to Aramany classification. (Source: Parr GR, Tharp
GE,Rahn AO. Prosthodontic principles in the framework
designofmaxillary obturator prostheses.J ProsthetDent

2005; 93: 405-11).

This study discusses the fabricating of a defini-
tive obturatorforahemimaxillectomy patientusing
a metal framework obturator.

CASE

A 35-year-old male patientcame to Prostho-
donticDepartmentof RSKGM FKG Ul to replace
his old obturator since it is leaking everytime he
eats and drinks. The patient underwent a hemi-
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maxillectomy on 2008 and has been usingthe ob-
turator for 4 years. It was made from acrylic with
clasp wire.

Extraoralexamination showed oval and asym-
metrical face, straight profile, pupils were equal,
tragus was the same height, nosewas symmetri-
cal and breathing through the nose was smooth,
hypotonuslips, thin,asymmetrical, long temporo-
mandibular joint (TMJ). (Fig.3A)

Evaluation of the old obturator, found that ob-
turator conditionwas not ideal, retention and sta-
bilization was lacking,broken clasp ontooth 16,so
the obturatorwas wobbly or unstable when used.
There was a cavity between the obturator edge
andthe scar band area sothatthere was aleak in-
tothenasal cavity when the patient eats or drinks,
esthetic was also not good. (Fig.3B)

Figure 3A Extraoral view of the patient; B patient’s old
obturator made from acrylic with clasp wire.

Intraoral examination showed quite good oral
hygiene, dental plaque and calculus slightly found,
post-surgical hemimaxillectomy from regions 11
to 25, missing teeth 11, 21,22,23, 24,25 unstable
occlussion, posterior overbite 2 mm, posterior o-
verjet 2 mm, and orthognathi maxillomandible re-
lationship. Group function articulationis ontheright
side. There are 4 defects with a diameterof+5-10
mm inthe hard palate that connect intraoral to the
nasalcavity. Theresectionareaisfree ofinflamma-
tion and covered with soft tissue. (Fig.4)

Figure 4 Intraoral condition of the patient

Radiographic interpretation showed no pre-
sence of maxillabone and alveolarridge bonefrom

11 to 25, crown-root ratio 2:3 in most remaining
teeth except for teeth 12 and 26 1:2. (Fig. 5)

Figure 5 Panoramic radiograph of the patient.

From the data collected it can be concluded
thatthisis acase of maxillary bone loss afterhemi-
maxillectomy class VI Aramany requiring rehabili-
tation with a definitive maxillary framework obtura-
tor, the design could be seen in figure 6.

LA

Figure 6 Design of the definitive framework obturator

MANAGEMENT

The initial treatment was done by removing
dental calculus; followed by primary impressions
procedure formaxillary and mandible using hydro-
colloid impression material (GC Aroma fine plus
normal setting). Study model was fabricated. Next
appointment, preparation of double akers occlusal
restin 14 and 15, 16 and 17, 27 and 28, proximal
plate at mesial 12 and mesial 26, palatal plate in
12and 13wasdone. Then, working modelimpres-
sionwas taken using hydrocolloid impression ma-
terial (GC Aroma fine plus normal setting).On la-
boratory step, working model casts were fabrica-
ted and metal framework was manufactured.

Onthe following visit, the metalframework was
tried in patient’s mouth and checked if the metal
frame seated perfectly. Wax occlusal rim made
from Cavexmodellingwaxwas made ontheframe-
work and the jaw relations were recorded (Fig.7).

Figure 7 Metal framework intraorally and jaw relations
record
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Teeth arrangement was delivered on laboratory
and then, tried-in procedure was carried out on
patient (Fig.8).

Figure 8 Wax try in procedure

Final prosthesis was fabricated in laboratory
with heat cured resin. Polished final framework ob-
turator was inserted to patient on next visit (Fig.
9). At this stage patient could swallow properly,
but there was a leakage when rinsing his mouth
and water came out of the nasal cavity.

1.1

Figre 9 Insertion procedure

Toovercome this problem, reline procedure
was carried out using green stick compound to
mold the mucobuccal fold and a GC softlinerden-
ture relining material (Fig.10).

Figure 10 Reline procedure with GC soft liner denture
relining material

Occlusionand articulation were checked with
articulating paper where contact on the anterior
and posterior teeth was slightly light and the an-
terior teeth were free at articulation movement.

Onthe next visit, patient felt paininthe upper
left posteriorvestibulumarea. On clinical examina-
tionusing pressureindicating paste (PIP)therewas
adenture flange thatwas toolongin the right post-
erior region and there was redness in that area.
In that part, shortening and polishing the flange
was done. The patient had used the obturator
when eating, drinking, and speaking and had no
complaints otherthan discharge fromthe nasal ca-
vity. The intaglio area was reduced and ensured
that there were no sharp edges. However, there
was still a leakage when rinsing his mouth where

water entered the left labial flange and came out
from the nasal cavity. The reline procedure was
done again, patientwas asked todofunctional mo-
vement such as smiling, sucking, smiling. On la-
boratory, the framework obturatorwas processed.

Onthenextyvisit, the framework obturator was
inserted again (Fig.11). Mucosal adaptation was
checkedusingPIP.No leakage was found during
theinsertion procedure. Control | was carried one
day afterinsertion. Control [lwas performed three
days after control I. Control Ill was 7 days after
control Il. There was no complaint from the pa-
tients, and no redness of the mucosa under the
denture. Aesthetic, occlusion, retention, and sta-
bility of the framework obturator were good. Pa-
tient was instructed to maintain his oral hygiene

and periodically came to the dentist forcheck up.
i -

Figure 11 Final insertion of the framework obturator

DISCUSSION

Maxillary defectin this case belonged to class
VI Aramany quadrilateral design in which the an-
terior teeth were used for obturator retention and
support.gInthis patient,the defectoccurreddue to
trauma which resulted in the surgery of the hemi-
maxilla causing bilateral defects.

Supportfromtheremaining teethwas still suf-
ficient, and these teeth could stillbecome support-
ingteeth. Obturatorretentionwas obtained by max-
imizing the retention of the remaining teeth and
also the retention of the defect itself so that the
best possible dental condition was maintained.®
Supportwas obtained from the rest locatedinthe
disto-occlusalmostanterior supporting 12, 13and
double akers on 14, 15 and 16, 17. The greatest
stability was achieved by placing the rest on the
most posterior 16, 17 and 28. The guiding plane
was placed on the proximal surface adjacent to
the defect, 12 and 26, and also the palatal plate
in contact with the palatal surface at a minimum
height(1-2mm)to preventtraumatothe abutment
teeth during the movement of the prosthesis. Re-
tention of this defect was obtained using the | bar
retainerinthe labial undercut of 12 and 13, rever-
se akerson 28,and double akerson 14,15and 16,
17 whichwere close to the fulcrumline. Additional
retention was also achieved by extending the
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prosthesis flange anteriorly to involve the nasal
space. The use of arigid major connectorwasalso
usefulforevenlydistributing functional forcestoall
parts of the metal framework obturator.*'® With
this extension, aesthetic support of the nose and
upper lip will also be achieved.

Retainer selectionforremovable prosthesis main-
ly depends on the remaining tooth structure, the
intra and intermaxillary relationships, aesthetics
and financial aspects.*

Stabilizationisthe resistance of the prosthe-
sis to movement caused by functional stress.*
Movements ofthe prosthesis could be in the hori-
zontalplaneinclude anteroposterior, mediolateral,
rotational, or a combination of the above forces.
The bracing component of the metal framework,
maximum extension to the mucobuccal fold, and
especially the extension ofthe labialflange are ve-
ry important in minimizing movement in the hori-
zontal plane.+"*Slightly thin and even contact du-
ringocclusion and articulation plays a veryimport-
ant role in stabilization.

In this case, the patient had used an obtura-
torafterahemimaxillectomy sothatitwas easy for
the patientto adaptand spoke more effectively by
producing normal palatal contoursthatcoveredthe
defect,improved deglutationfunction. The aesthe-
tic function could be obtained since there was no
contraction of the labial muscles so that the pa-
tient's appearance looks good.

During insertion, the problem faced was wa-
terleakage when rinsing through the nose (nasal
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ABSTRACT

Acrylic resin as a denture base material has a disadvantage; it is easily fractured. However, fractures can be re-
paired. This study aimed to reveal the effects of sisal fiber (Agave sisalana) and surface treatment on the trans-
verse strength in acrylic resin denture base repair. A laboratory experiment was conducted on 30 acrylic resin sam-
ples with a size of 65x 10x 2.5 mm, consisting of group | (was on the repaired section), group Il (sisal were to the
repaired section) and group lll (repaired were sisal fibers and applied with monomer). Transverse strength was
measured using a universal testing machine. The data obtained were analyzed using 1-way ANOVA. The results
showed that the lowest transverse strength was found in group 1(88.30+ 7.38 MPa) and the highest strength was
in group Il (133.45+8.38 MPa). Based on the results of this study, it can be concluded that the use of sisal fiber
and surface treatment can increase the transverse strength in acrylic resin denture base repair.

Keywords: acrylic resin, sisal fiber, surface treatment, monomer, transverse strength

INTRODUCTION

Tooth loss, whichis a problem in oral cavity,
can cause alveolar bone resorption and migration
of adjacentteeth, as well as affect supporting tis-
sues, the roles of masticatory muscles, health of
the oral cavity,and a person’s confidence. To pre-
vent these things, a rehabilitation treatment with
denture is needed.” One of the most commonly
used dentures is partial removable denture. In its
use as a denture base material, acrylicresin also
has adisadvantage;itis easily fractured. This dis-
advantage often causes problems such as fract-
ure of denture base due to compressive forces in
the oral cavity and due to fall.?

Fracture of acrylicresindenture base canbe
repaired. The material used for the repair should be
able to provide good strength, good color, good di-
mensional stability, affordable prices, easy, and
fast application. The repair of acrylic resindenture
base can be done by applying new acrylicresinon
the fractured section.? Several efforts have been
made to improve the transverse strength in the re-
pairof acrylic resin denture base by adding fiber
as reinforcing materials to the acrylic resin repair.
The addition of fiber may produce good transverse
strength, good adhesive bonds between fiber and
acrylic resin, good aesthetic quality, and ease of
application of fiber in acrylic resin.* Some natural
fibers that are widely used to reinforce dental ma-
terials are hemp, kenaf, sisal, and abaca.®

Onetype of natural fibers that can be develop-
ed is sisal fiber (Agave sisalana) which has the
mechanical properties as reinforcement of ma-

trix 57 Sisal fiber can be used to reinforce acrylicre-
sin denture base because it is easy to apply, af-
fordable, and has good mechanical properties as
a reinforced polymer material.”®

Success inimproving the transverse strength
in the repair of acrylic resin denture base, in ad-
dition torelying onfiber addition, also depends on
the adhesion. Surface treatmentis a treatmentthat
can be performed to produce good adhesion. The
surfaceto be repaired will be treated with particu-
lar chemicals, such as ethyl acetate, chloroform,
acrylic resin monomers. In fact, treatment with a-
crylicresin monomers can cause gap and pitform-
ation due to resin dissolution, which then produces
strong adhesion.® This study aimed to examine the
effect of sisal fiber (Agave sisalana)and surface
treatment on transverse strength in acrylic resin
denture base repair.

METHODS

This research on the effect of sisal fiberand
surface treatment using monomers on the trans-
verse strength in the repairs of acrylic resin dent-
ure base was conducted by laboratory experi-
ment. The research samples were acrylic resin
blocks with a size of 65x10x2.5 mm, consisting
ofgroup | (monomer was applied to the repaired
section), group Il (sisal fiber was given to the re-
paired section, and group lll (the repaired section
was given sisal fiber and applied with monomer).

The instruments used in this research were
tool formaking heat-polymerized acrylic resin sam-
ples, cold-cured acrylic resin stirrer, burs for pre-
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paration, and universal testing machine for trans-
verse strength testing. The materials used in this
research were heat-cured acrylic resin to make
the samples, cold-cured acrylic resin for repair
materials, heat-cured acrylic resin processing ma-
terials, sisal fibers with a size of 30 x 5 mm, 6%
NaOH for the alkalization of sisal fiber, and heat-
polymerized acrylic resin monomers. This rese-
arch was conducted by making research samples,
preparing the research samples, making sisal fi-
bers, repairing the research samples, and testing
the transverse strength. The data obtained from
the results of the transverse strength testing were
collected and tabulated according to the treatment
groups, followed by a statistical analysis using 1-
way Anova.

RESULTS

Based on the results of this study, the lowest
mean transverse strength on denture base repair
was found on the group where monomer was ap-
plied to the repaired section (88.30 + 7.38 MPa)
and the highest (133.45 + 8.38 MPa) was found
inthe group where the repaired section was ap-
plied with monomers and given sisal fibers (Table
1).

The 1-way Anova test showed a significant dif-
ference (p<0.05)in thetransverse strengthamong
group |, I, and lll (Table 2). Based on these re-
sults, it can be concluded that there is an effect of
addition of sisal fiber and application of surface
treatment using monomers on the transverse
strength in acrylic resin denture base repair.

LSD analysis was used to determine which
groups gave significant differences in the trans-
verse strengthamong the three groups (Table 3).
The results of LSD analysis for all these groups
showed thatthere was a significant difference in

the transverse strength among all the treatment
groups (p<0.05).

Table 1 Mean and standard deviation of transverse
strength (MPa) in acrylic resin denture base repair

Group MeanStandard Deviation
Group | 88.30 £ 7.38
Group Il 113.65 £ 7.31
Group |l 133.45+ 8.38

Group I: Repaired section applied with monomer
Group II: Repaired section given sisal fiber

Group lll: Repaired section applied with monomer
and given sisal fiber

DISCUSSION

The results of the study on the effect of sisal
fiber and surface treatment using monomers on
the transverse strength in acrylic resin denture
base repair showed that the highest mean was
foundin the group repaired with monomer appli-
cation and sisal fiber addition. The application of
surface treatment by wetting the surface of acrylic
resin denture base with chemical substances in
the form of acrylic resin monomers can produce
stronger adhesive bonds.® The fractured denture
base surface will come in contact with acrylicresin
monomers, dissolve, form gaps and pits, and pro-
duce mechanical interlocking bonds.2"° The appli-
cation of surface treatment usingmonomersinthe
repaired section of acrylic resin denture base can
produce strongadhesive bonds." The penetration
of repair materials to the base which undergoes
erosion because acrylicresin denture base mono-
mers dissolve will create bonds between polymer
chains, thus improving the mechanical strength. "

Addition offiber on acrylicresin denture base
canimprove the mechanical strength of the acrylic
resin because the force received by the plate sur-
face will be evenly distributed on the acrylic resin

Table 2 Results of 1-way ANOVA test on transverse strength in acrylic resin denture base repair

Sums of Square Degree of freedom Mean Squares F Sig.
Among groups 7883.37 3941.68 66.343 0.000
Within group 1604.17 27 59.414
Total 9487.54 29

Table 3 LSD test on transverse strength in acrylic resin denture base repair

Group Group Mean Std. sig 95% Confidence interval
Difference (I-J) Error " Lower Bound Upper Bound
Group | Group Il -39.14400° 3.44714 0.000 -46.2169 -32.0711
Group I -25.34400" 344714 0.000 -32.4169 -18.2711
Group Il Group I -13.80000" 3.44714  0.000 -20.8729 -6.7271
Group | 25.34400° 344714 0.000 18.2711 32.4169
Group Il Group Il 13.800001 3.44714  0.000 6.7271 20.8729
Group | 39.14400 344714 0.000 32.0711 46.2169
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plate, sofiber could absorb greater energy com-
pared to acrylic resin plate without fiber addi-
tion."""2Natural fibers, in the form of sisal fibers,
have a good mechanical property as a reinfor-
cing material of matrix.”¢ The lowest mean trans-
verse strength was found in the group where the
repaired section was only applied with acrylicre-
sin monomers as surface treatment. In fact, al-
though acrylic resin denture repair material could
penetrate into the repaired section, itstransverse
strengthis 40-60% lower than the strength be-
fore fracture occurs. In the polymerization pro-
cess of acrylic resin denture repair, not all mo-
nomers can be converted into polymers, sothe
remaining monomers can affect the mechanical
properties of the acrylic resin denture repair.'™

There were significant differences in the
group only applied with monomers, the group on-
ly given sisal fiber, and the group applied with
monomers and given sisal fiber. In the group
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where the repaired section was only applied with
acrylicresin monomer, gaps and pits were form-
ed, then the repair materials could penetrate into
the acrylicresin, creating mechanicalinterlocking
and adhesive bonds with minimum effects.!.14
Addition of sisal fiber can improve the transverse
strength of the repaired sections because sisal
fiber can get embedded in resin."®

Based on the results of this study, itcanbe
concluded that the addition of sisal fiber (Agave
sisalana) and application of surface treatment
using monomers can improve the transverse
strength in acrylic resin denture base repair.
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ABSTRACT

Cases of cleft lip and palate (CLP) in infants were many in Medan and surrounding areas. There were about 150
cases of infants with CLP in a year handled by Mitra Sejati Medan Hospital and Grandmed Hospital Lubuk Pakan,
butthe treatmentgiven was only surgical treatment, while the follow-up care, which is the fabrication of artificial pa-
late or feeding plate before or after surgery, cannot be facilitated. Until now CLP further treatment cannot be done
because the parents do notknow the treatmentand most of them came from groups with low socio-economic level
and the fabrication of feeding plate required high costs. To overcome this problem,we held community service by
fabricating feeding plates as feeding aids for babies with CLP. The method used to achieve this goal of serviceis
collecting data from patients with CLP in the two hospitals, general examination by pediatrician, making the impression
of the oral cavity to create the working cast, making outline design, doing the wax pattern and feeding plate fabrica-
tioninthe laboratory using hard and soft acrylic materials combination. The insertion of feeding plates is performed
at the hospital and evaluated whether the baby can drink milk normally using a bottle. Body weight changes are

evaluated every month until the baby is declared ready for surgery.

Keywords: cleft lip, cleft palate, feeding plate

INTRODUCTION
Babies born with of cleftlip and palate (CLP)

are unable to suckle normally."2The cleft ofthe pa-
late due toimperfect unification at the time of fetal
formation can cause the baby to choke because
the water/milk can be potentially enterthe respira-
torytract. Babies with CLP usually drinkthrougha
hose orspoon, causing the nutritionalintake is not
maximal sothe baby's weightis difficultto increase
andgeneral healthdecreases. Delayedtreatment
of CLP can reduce the confidence of the patients
and their families due to aesthetic, function and
speechdisturbance. Therefore, afeeding aid appli-
ance called feeding plate is recommended.’3

Feeding plateis an artificial palate to help ba-
bies drink normally. Most CLP babies are unable
toreachtheir normal weight due to insufficient in-
take."*5Surgery for CLP babies must meet the rule
of10i.e.age 10weeks, Hb 10, weight 10 pounds.346
At this time the role of prosthodontist is very im-
portant especially in the manufacture of feeding
plates sothatbabies caneatanddrink normally so
astoincreasethe baby's weightand generalhealth
of the babies. Once the rule of ten is met, the sur-
gery can be done on time. The lack ofinformation
and financial capabilities of the community led to
many CLP babies beingcomprehensively untreat-
ed. Therefore, a community service was carried
out a community service in order to improve the
quality of life of babies with CLP.

The community serviceteamwasled by apros-
thodontist, withmembers consist of a prosthodon-
tist and an oral surgeon,andwas assisted by stu-
dents of Prosthodontic Postgraduate Program, Fa-
culty of Dentistry, Universitas Sumatera Utara.
This community serviceis aProgram of Non PNBP
USU Resources underthe Institute of Community
Service, Universitas Sumatera Utara (LPPM USU).
Mitra Sejati Hospital Medanand Grand Med Hos-
pital Lubuk Pakamwere chosen as partnersinthis
community service,based ontheideathatthe high
numbers of CLP cases werereferredto both hospi-
tals, dueto the existence of oral surgeon in hand-
ling the cases surgically. Mitra Sejati and Grand-
medaretwo hospitals in North Sumatrathathave
handled many cases of CLP (about 150 cases per
year). However, the treatment given sofarwas li-
mited to surgical treatment only. In fact, the treat-
mentof CLP should be done comprehensively by
pediatricians, oral surgeon and prosthodontists.

This article is intended to expose about com-
munity service forinfants with CLP at Mitra Sejati
and Grandmed Hospital North Sumatera

METHODS

Community service was conductedin 2 hospi-
tals,namely Mitra Sejati HospitalMedan (Partner 1)
and Grandmed HospitallLubuk Pakam (Partner2).
Thefirststage was socialization with hospitals by
providing education and information ontheimpor-
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tance of making feeding platesinaspects of public
health, oraland psychological health of patientsas
well as cooperationfrom hospital staffin handling
infants and educating their parents (Fig.1).

Figure 1A Socialization at Grandmed Hospital Lubuk
Pakam; B Socialization at Mitra Sejati Hospital Medan

The second stage, data collectionand screen-
ing of infants with CLP in both hospitals, is con-
ducted by oralsurgeon, pediatrician, prosthodon-
tists and students of Prosthodontics Postgraduate
Program (PPDGS Prostodonsia FKG USU). The
examinations included general health, blood test,
baby weight and intraoral examination (Fig.2).

Figure 2A Patient examination; B baby with CLP

The third stage was performing maxilla im-
pression by prosthodontists and students. Theim-
pression processwascarriedoutinasurgicalroom
under sterile conditions (Fig.3A). The first was 1)
the babywasfasting 2-3 hours before the impres-
sionto preventvomiting atthe time of impression,
then 2) breathingapparatusin the form of oxygen
and suctionwere prepared with the assistance of
ananesthesiologist, 3)impressiontraysinvarious
sizeswere prepared and sterilized, 4) soaking the
printed spoon onthe physiological solution before
and afteritwas removed from the oral cavity. The
impressiontraysweretried out to decide whether
the tray is suitable with the baby's oral cavity. Fur-
thermore, 6) the impression was taken with poly-

vinylsiloxane putty material (I-silRegular Set Put-
ty,Korean Spident) (Fig.3B), 7) after the material
set, theimpressionwasremoved fromthe oral ca-
vity. Afterwards, 8) examination of the baby's oral
cavity to ensure there were no impression mate-
rials left, and 9) impression was evaluated.

Figure 3A Impressionwas carried outin a surgical room
under sterile conditions, B impression with putty polyvi-
nylsiloxan material and special tray for the babies.

Thefourth stage, afterimpressionwas taken,
the impression was evaluated whether a gap de-
fect and limiting structure have been obtained to
support the fabrication of feeding plates (Fig.4).
After the evaluation, the impressionwaswashed,
the working casts was manufactured by usingden-
tal stonetype IV, the outline formwas designed and
waxed up accordingto the different patient condi-
tions (Fig.5).

The fifth stage, feeding plate manufacturing
procedureinthelaboratory,whichincludes 1) cast
with wax pattern were inserted into the cuvette,
then the cuvette was soaked in water; heated un-
til the wax melted about 30 minutes, 2) the mold
was packed with soft acrylic mixture for the inta-
Figure 4 Imprints covering all defects and barrier
structures

the cleft.

-

Figure 6 The feeding plates after finish'e

d and polished
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gliosurfaceandhard acrylic mixture forthe cameo
surface 3) the cuvette was put in the water bath,
heatedit to reach 70°C for 30 minutes, then conti-
nue heating untilitreaches atemperature of 100°C
for90 minutes, 4) after the polymerization was re-
ached, the feeding plate was removed from the
mold, 5)the feeding plate wasfinished and polish-
ed, and6)thefeeding plate was evaluated before
insertion (Fig.6).

The sixth stage, the trial feeding plate and ves-
tibule parts were conducted to preventthe move-
ment of feeding plate when the wing of feeding
platewas on a moving mucosa,andretentionand
stabilization were evaluated (Fig.7). Aftergoodre-
tention and stabilization, motherwas instructed to
givemilktothe baby usingabottle to see the feed-
ing plate adaptationto the supportingtissue (Fig.8).
Afterthe baby can suck well, parents were taught
to open, install and clean the feeding plate perio-
dically.

1

Figure 7 Feeding plate insertion

Figure 8 fhe‘babies \;vere evaluated for suction and
swallowing ability with feeding plate used

RESULT

Community service has been done by provi-
dingfeedingaid on 17 babieswith CLP atMitra Se-
jatiHospital Medan and GrandmedHospital Lubuk
Pakam. Partners participated in this community
service program by providing patientdata informa-
tion, and providing space facilities to perform the
care of infants with CLP. The installation of feed-
ing plates that are artificial palate in infants aims
to allow the baby to drink normally. Most babies
with CLP are unable to reach normal weight due
to poor nutrition intake. Treatment of infants with
this disorder is not only until the operation of the

REFERENCES

union of CLP alone but continueswith comprehen-
sivetreatmentamong others foradvanced dental
care, speech therapy, and psychology.
DISCUSSION

Evaluation of the implementation of the pro-
gram is carried out by the team to ensure the im-
plementation ofthe program has achievedthe spe-
cified objectives. The sustainability ofthe program
is expected to be implemented continuouslyinthe
following years, because in Indonesia, especially
in Medan, there are still many similar cases that
arenothandled properly due tolack of information
andfinancialincompetence amongthe community.

Feeding plates were designed differently ac-
cording to the diagnosis. Innovations were made
inorderto provide optimal results and support the
normal growth ofthe baby's jaw.2>6 The next sta-
ge is similar program will be carried out with the
goalto helpmore CLP babies who need feeding
plate through the publication of activities using
social media and direct counseling to the com-
munity.

Fromthis community servicereport, itis sum-
marized thatthe counselinghad apositive influen-
ce on knowledge about the consequences and
treatmentof CLP, as well as motivationto use the
feeding plate. Feeding platesthat aremadein this
community service programcan help babiestoeat
or drink normally. Different feeding plate designs
are innovations made in order to provide optimal
results by taking into account the developing ba-
by's jaw.

The continuation of this activity resulted in se-
veral suggestions;first, toincrease the publication
through social media sothatinformation canreach
alllevels of society. Second, conducting direct so-
cializationto the community through the Commu-
nity Health Centersothat more people can get in-
formation about CLP babies. Lastly, immediately
check and bring the baby to the health center 2
days after birth. Ifitisfound thatthe baby has CLP
problemsin babies can be overcome immediately.
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ABSTRACT

The increasingdemand by patients for estheticand metal-free restorations has driven the development of cera-
mic restorations with good esthetic and mechanical stability. The use of porcelain laminates veneers to solve
aestheticand orfunctional problems has been shown to be avalid management option especially in the anterior
aestheticzone. The current porcelain veneers are esthetically superior, conservative and durable treatmentmo-
dality. The present case report describes the treatment of discoloured tetracycline teeth in the anterior dentition
withthin porcelainlaminate veneers and Yttrium-oxide partially stabilized zirconia (YTZP) bridge for missing upper
right lateral incisor tooth and treated for problem. The restorations were evaluated clinically over for retention,
colour match, surface texture, marginal integrity and gingival response. The patient was very satisfied with the
result and had no complaints during 1.5 years of follow-up.

Keywords: tetracycline, porcelain, veneer, zirconia, aesthetics

INTRODUCTION

Theincreasingdemand by patients for esthetic
and metal-free restorations has driventhe develop-
ment of ceramic restorations with good esthetic
and mechanical stability." In daily clinical practice,
aesthetics of anterior teeth is a common present-
ing complaint of patients, whichis affected by ca-
ries, malformation, anatomic alteration, discolora-
tion/staining, and hypoplastic defects.! Dissatis-
faction with tooth color and shape has increased
thedemand forcosmeticdentaltreatment. Availa-
ble options to restore unaestheticteeth and create
bright smiles consist of all porcelain restorasion
and indirect veneer treatment.?

Porcelain veneers is a thin bonded ceramic
restorationthatrestoresthe facial surface andpart
ofthe proximal surfaces ofteeth requiring esthetic
restoration.®4 Theindications of dental veneersin-
clude 1)discolouredteeth due tomanyfactors such
as tetracycline staining, fluorosis, amelogenesis
imperfect,age and others 2)restoring fracturedand
worn teeth, 3)abnormal tooth morphology,4) cor-
rection of minor malposition 5) Intra-oral repair of
fractured crown and bridge facings. Unfavourable
conditions of dental veneers include 1) patients
with parafunctional habits such as bruxism2)edge
to edge relation, 3) poor oral hygiene, and 4) in-
sufficient enamel.**

The concept of no preparation or minimal-
preparation has followed the development of ap-
propriate enamelbonding procedures. The colour
and integrity of dental tissue substrates to which
veneers will be bonded are important for clinical

success using additional veneers with a thickness
between 0.3mmand0.5mm, 95-100% of enamel
volume remains after preparationandnodentin is
exposed.3* According to multiple clinical studies,
porcelain veneers have excellentaestheticresults,
the longevity of the treatment and patient’s satis-
faction.**Many studies investigated the longevity
of porcelain veneers. They showed good results
overa period of 10 years and more, with a survival
rate of 96% after 10 years and 91% after20 years.>”
Also, Smales and Etemadireported asurvivalrate
of 95% for porcelain veneers throughout 7 years.5

When there is missing tooth, the major fact-
orsthatmay influence the final restoration choice
areestheticsand strengthofthe prostheses. Trans-
formation-toughenedzirconiais pronetobe asuc-
cessfulalternative in the differentclinical situations
comparedtoother all-ceramic systems. Theirme-
chanicaland optical properties allowed themtobe
used as a framework material. In vitro studies de-
monstrated a flexural strength of 900—-1200 MPa
andafracturetoughness of9-10 MPa.m'2. Nowa-
days, all ceramic prostheses are replacing, more
and more, metal-based restorations. A variety of
ceramic systems aredevelopedfor single crowns
orfixeddental prostheses (FDPs)withan excellent
esthetic outcome.®

Zirconia framework is esthetically better ac-
ceptedthan metallic framework, but itremains cli-
nicallytoowhite and opaque. Therefore, manufac-
turers introduce colored zirconia framework to
ameliorate the overall matching color. Different
techniqueshavebeen proposed: adding pigments
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tothe initial zirconia ceramic powder, dipping zir-
conia milled frameworks in dissolved coloring a-
gents,applying linermaterial to sintered framework.
Thinner veneer is then required to mask the un-
derlying framework.2°

The present case report describes the treat-
mentofdiscoloured tetracycline teeth in the ante-
rior dentition with thin porcelainlaminate veneers
and porcelain fused zirconia bridge for missing
right lateral incisor of maxillary arch to restore
esthetics and function.

CASE

A-50-year-old female patient reported to the
Department of Prosthodontics, Faculty of Dentis-
try University of Indonesia with a chief complaint
of missing of upper right lateral incisorand disco-
loured anteriorteeth. The patientwas unhappy with
the appearance of herteeth and restrained herself
from smiling due to self-consciousness. Complete
dental and medical history of the patient along
with preoperative photographs was ta-ken.

Adetailedfamily history, medical history and
dentalhistory was obtained. Infamily history, none
of hisfamily members had similar problem. Medi-
calhistorywas also not relevant. Extra oral exami-
nation could elicit no abnormal findings. Intraoral
examinationrevealed no significantfindingexcept
amalgamfilling in lower molars. The maxillary an-
teriorexhibited variable degrees of pitting with yel-
lowishto brownish discoloration ofthe surface (Fig.
1).Allteethwerevitalandhad no hypersensitivity.

_— - -"-Ii""
Figure 1 Initial condition of patient

The patient exhibited a canine guided occlu-
sion, bilaterally. Following a careful evaluation of
the objective parameters of the patient’s smile, all
treatment options were discussed. As the patient
wanted fixed prosthodontic therapy, a conserva-
tive, aesthetic procedure using porcelain fusedzir-
conia bridge and laminate veneers was selected.
Porcelain laminates veneer for anterior maxillary
segment from 21-24 and porcelain fused zirconia
bridge for 11-13was planned. Preparation for brid-
ge 11-13wasplanned after cementation of veneers

because final colour of shade guide will be taken
after control the veneers, because the colour af-
ter controlwas usually differentbecause ofthe co-
lour the cement we used.

MANAGEMENT
Pre-prosthetics and initial appointment
Diagnosticimpressions were made usingirre-
versible hydrocolloid (Aroma,GC), poured with type
IV dental stone. Study models was used forwaxup
of the anterior teeth 13-24.1n orderto testthefinal
outcome of the proposed smile design, the mock
up was tested using Bisacryl composite material
(Hantemp,Korea). Afterinfiltrationanesthesiawas
given, 0.5 mmdepth cutting burs were usedto achi-
eve the required depth and were marked with a
pencil. The preparation on the tooth was followed
bytapered diamondbur(Laminate Veneer System-
Set 4151, KOMET USA). Labial surface prepara-
tion was done until the pencil marks disappeared
(Fig.2). The chamfer cervical preparationwas made
onthelabial surface paralleltothe gingivalmargin.
Inthe proximal area, the chamfermarginal prepa-
ration was done without eliminating the proximal
contactarea, andthe resultofthe preparationwas
smoothed with a finishing bur. After the prepara-
tion was completed, the entire tooth surface was
then cleaned with pumice powder and water by
using a rotary brush.

Figure 2 Preparation of 11-14 based on mock up

Gingivaldisplacementwas done (#00 cord with
AICI3 solution) and 2-stage final impression with
addition polysiloxane was made (Aquasil, Dentsply
Sirona) (Fig.2) and natural die shade guide was
taken (Ivoclar, Vivadent) (Fig.3). After that, bite re-
gistration was conducted, and temporary veneer
was made with Bisacryl composite material (Han-
temp,Korea). Pressable ceramic, glass-ceramicli-
thium disilicate was used (IPSe. Max Press, Ivo-

Figure 3 Shade guide selection
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clar Vivadent). The try-in procedures were done
afterthe temporary veneer wasremoved, and the
occlusion was inspected. Veneer surfaces were
cleaned, air-dried, and the silane coupling agent
(Internal surfaces ofthe veneers were etched with
9.5% hydrofluoric acid (Ultra dent, Germany) for
20 second and were silanized with a silane cou-
plingagent(Silane-Ultradent Products, Inc. South
Jordan, Utah, USA).

Acid etchingwas done with 37% phosphorric
acid (Total Etch, lvoclarVivadent)and the etchant
was thoroughly rinsed off after a durationof15 s.
Alltheteeth surfaces andinnersurface of veneers
were coated with bonding agent in thin layer and
light polymerizedfor25-30s. Dual cure composite
luting agent (Variolink-1l, Ivoclar) of appropriate
shade was selected and placed in the inner sur-
face of porcelain veneers (Fig.4). The cement ex-
cess was removed using an explorer, the veneer
was cured for another 20 seconds on all aspects.

Figure 4 Veneer cementation

Afterveneer21-24 was controlled,preparation
for 11 and 13 was done and sharp angles of the
preparation were rounded off, with shoulder margi-
nal preparation. Gingival displacement was done
(#00 cord with AICI3 solution)and 2-stage finalim-
pression with addition polysiloxane was made
(Aquasil, Dentsply Sirona).and natural die shade
guide was taken (lvoclar, vivadent). Shade was
selectedusing Vitapan Classical shade guide (Vita
Zahnfabrik, Germany)(Fig.5) based onlastcolour
of veneer 21-24.

Figure 5 Shade selection for porcelain fused zirconia
bridge 11-13

Trialandfitting of copping bridge 11-13 (Fig.
6A), the marginal fithess of coping and space for
porcelain layering were checked, thenfinal layer-
ing of porcelain was made inlaboratory. Insertion
for bridge 11-13;the cementation procedure was
same as cementing the veneers. Dual cure com-

posite lutingagent (Variolink-II, Ivoclar)was used.
Occlusion and lateral excursion were checked to
ensure that no contact existed ontooth-porcelain
interfaces. The patientwas satisfied with her new
emergence and smile (Fig.6B).

Patient was given instructions to daily flos-
sing, additional use of a mouthwash, downward
massage of the gums, and a 6-monthly follow-up
was advised. There was considerable improve-
mentinoverallappearance ofthe patientsinterms
ofaesthetics as seen in postrehabilitation photo-
graphs.

Figure 6A Trial copping bridge 11-13, B insertion bridge
11-13

Therestorations were evaluated clinically over
for retention, colour match, surface texture, margi-
nalintegrityandgingival response. The marginwas
smooth;thereis no catch or penetrate of explorer.
Therestorationmatchesthe shadeandtranslucen-
cy of adjacent tooth tissues/veneers restoration.
Patient is very satisfied with the color of restora-
tion. Thereis nogingivainflammation or visual evi-
dence of gingival recessionfromrestorationlevel.
The patient was very satisfied with the result and
had no complaints during 1.5 years of follow-up

(Fig.7).

i
Figure 7 Folllow up after 1.5 years

DISCUSSION

Diagnosis is the first important stage in the
treatment and it is important to design the future
treatment planning. Thus, information about pa-
tient’'s motivation, patient’s history of dental and
generalhealth,and patient’s problemsrelated with
his/her daily habits should be explored as com-
plete as possible. Future treatment plan is deter-
mined based onthe clinicexamination. The select-
ion of material used will be based on both pati-
ents’ expectation of care and their economic sta-
tus. ™0

The selectionoftheindirectveneer21-24 with
porcelain material in this case is because it can
give aesthetic and strength as same as those in
the original teeth, such as the colour quite stable
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and natural. Indirect porcelain veneerwas indica-
tedforthe discolored and hypocalcified teeth, dias-
tema, tooth-shaped correction, and tooth malposi-
tionwhich cannotbe managedorthodontically. Por-
celain veneers have also been provento be highly
effective for stabilising the colour of tetracycline
stainedteeth.2There are contraindications for por-
celain indirect veneer, such as bruxism patients,
inadequate enamelthickness forretention, severe
tooth fracture, large diastema, shortened-crown
tooth, teethwithlargerestoration, and severetooth
discoloration.*®

Indirect porcelain veneers have more advan-
tagesthancompositeresinveneerbecause it has
betteresthetic,colorstability,durable to withstand
high abrasions, biocompatible, and non-porous.
Therefore, plaque accumulation and its adverse
effects on the gingival health can be minimized.
Sowmya, et al stated that the advantages of por-
celain veneers are resistant to plaque attach-
ments, andthe preparation waslimitedto the ena-
mel to protect the tooth structure underneath.
Maintaining sound tooth structures as much as
possiblearean essential part that should be con-
sidered in the dental restoration.*

Inthis case, preparation teethforveneersare
performed on the mock-up as if it was a natural
tooth, which was called the mock up driven tech-
nique. Thistechnique results in considerably less
invasive dental preparations,sinceittakesintoac-
countthe final contour desired forthe veneer. The
use ofthe mock-ups, followed by awax-up, and si-
licone index for checking the preparation will not
only allow the dentist to achieve the best aesthe-
tic, phonetic and functional outcome, but also to
communicate thistothe patient, and laboratory."’

Forthemissingtooth 12, Yttrium-oxide partial-
ly stabilized zirconia (YTZP) was choosen as the
material. Zirconiaframework s esthetically better
accepted than metallic framework, but it remains
clinicallytoowhite and opaque.tBased onthe aes-
theticdemands thatincrease the interest for non-
metallic and biocompatible restorative materials
and with the development of zirconia based pros-
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ABSTRACT

The denture base is an important part because it acts as a support for the tissue around the tooth. Optimal support
and aestheticresultin the manufacture of denture bases require several considerations. Colorand dimensional sta-
bility are one of the important factors for denture bases. Inthis experimentallaboratory study, the denture base was
immersed in chocolate and teadrinks and measured the color and dimensional stability before and after immersing.
Colorimeter is used as a measurement device for color stability and digital calipers as ameasurement device for di-
mensional stability. The mean differences in color and base dimensions of the dentures were tabulated and the
Kruskal-Wallistestwas used to analyze them. The results showed thatthere were very high differencesin colorand

dimensions of immersing tea drinks.

Keywords: color stability, dimensional stability, chocolate, tea

INTRODUCTION

The base of denture is an important part be-
cause it acts as a support for tissue around the
tooth.™3 One of the materials that is often used is
acrylicresin. There are various types ofacrylicre-
sin,namely heatpolymerizingacrylicresin(HPAR),
self-polymerizingacrylicresin, light polymerization
acrylicresinand microwave polymerization resin.
Thetypeofacrylicresinthatis often usedis HPAR,
whichbegantobe usedsince 1946 becauseit has
severaladvantages, namely fulfilling aestheticre-
quirements, good color stability, non-irritating, non-
toxic, relatively cheap price, easy to manipulate
and repair.*®

The HPAR dentures usually need tobe tech-
nically cleaned which is brushing and chemically
cleaned by immerse the dentureincleaning solu-
tionatnightfor6-8 hours. Despite having many ad-
vantages, there are also some disadvantages of
HPAR such as loss of resistance, discoloration,
porosity and dimensional changes canoccurincli-
nical use.”Within a certain period of time HPAR
has a tendency to absorb fluids because during
HPAR polymerization, porosity possibly occurson
the surface of HPAR.8This will continuously have
animpacton color and dimensional stability so pa-
tient wouldfeel uncomfortable and could get psy-
chologically disturbed because of improper aes-
thetic.2 The HPAR undergoes changes in dimen-
sional stability during polymerization such as in
terms of shrinkage or expansionwhereitcouldim-
pactthe patient’s occlusal.®'2Color ofthedenture
base is very important because it affects aesthe-

tics. The denture base material musthave optimal
colorstabilitybecauseitis oftenexposedtovarious
types of food and drink in the oral environment.

Acrylicresin canabsorb stains overtime, and
the resin material is adhesive to liquid molecules
whichduringthe abrasive process causes a color
change.™ This is a big minus of acrylic resin, be-
causethe change occursgradually overtime.®® This
change is caused by intrinsic or extrinsic factors.
Intrinsic factor occurs when there is a change in
chemical composition,material composition or ma-
terialformula, extrinsicfactors happen on pigmen-
ted foods and drinks intake.'®'* Various types of
beveragesonthe marketthat have ability to inter-
fere with the stability of the color and dimensions
of the denture base. Some of these drinks are tea
and chocolate. Consumption of chocolateandtea
drinksis commonbecauseithas high calories and
can increase energy.

Based on that fact, this study is aimed to de-
termine the effect ofimmersion of the HPAR dent-
urebase in chocolate and tea drinks to check the
color and dimensional stability changes.

METHODS
Preparation of HPAR samples

The produced HPAR sample, obtained from
stainless steel model with measurement circular
diameterof50x0.5 mmfor measure color stability
and 64x10x3.3mmfor measure dimensional sta-
bility. The first stepwas makingamoldfrom a hard
gypsumdoughwith ratio of the plaster to water is
300 g:90 mL. The dough was stirred with aspatu-



Indonesian Journal of Prosthodontics June 2021; 2(1): 18-22 19

la for 15 seconds until it became homogeneous.
Thenplacethe doughinto prepared cuvette while
it was placed the cuvette on a vibrator. The stain-
less-steel model sample was placedontop of the
gypsumdoughwhichwas hardeninginside the cu-
vette.

Afterslightly hardens, the plaster was trimmed
and allowedto stand until ithardened completely.
The surface of the plaster and the cuvette was
smeared with vaseline, then the cuvette was paired
andfilled withhard gypsum dough ontop ofthe vi-
brator. After the casthardens, the cuvette opened,
the stainless-steel model sample was removed,
the cuvette was poured with hot water to remove
the remaining vaseline until clean.

Filling acrylic resin in the mold

The polymer and monomer were stirred in a
pot ratio of 2 g:1 mL according to the manufact-
urer'sinstructions and waitforthe mixture toreach
dough stage. The moldthathad been smearedwith
aseparatorwasfilled with acrylicresindough. Thin
plasticslide was placed between the top and bot-
tomcuvettes, then closed and gently pressed with
a hydraulic press with a pressure of 1000 psi (70
kg/cm?). The cuvette was opened and cutthe ex-
cess of acrylic layer then the cuvette was closed
again, pressing with a pressure of 2200 psi (154
kg/cm?) then bolts were fixed.

Curing

Curing unitwasfilled with water, temperature
and time were set to phase | 70°C for 90 minutes
and phase Il 100°C for 30 minutes. The cuvette
was removed from the water bath and allowed to
cool to room temperature.

Final procedure

The samples were removed fromthe cuvette,
thentrimmedtoremove sharp partsusing a fraser
bur with a rotary grinder and sand paper type AA
240 to obtain the desired size.

Procedure for making chocolate drinks

The chocolate drink was Delficocoa powder
of which5gwasdissolvedin625mL of boiling wa-
ter then 500 mL of the solution was precipitated.
The drink was allowed to cool before immersion.
Thedrinkwas placed inaroomtemperature envi-
ronmentand immersionwas carried outfor 7 days,
assuming 7 days are identical to usage for 2 years.
Oneconsumptiontook 15 minutes. Immersingfor7
days means 7x24 hoursx60 minutes = 10080 mi-
nutesdivided by 15 minutes/day =672 days;iden-

ticalto 2 years of use to measure color stability. Im-
mersingwas carried outfor 92 hours, thatareiden-
ticaltothat of 1 year of use. One consumption ta-
kes 15 minutes. Consumption of 92hours means
92 hoursx60 minutes =5520 minutes: 15 minutes/
day =368 days whichwasidentical to 1 year of use
to measure dimensional stability.

Procedure for making tea drinks

Two Sari Wangi tea bags dos 2x2 gwere im-
mersedin 200 mL boiling water for 1 minute. The
drinkwas allowed to cool down before startingim-
mersing. Thedrinkwas placed in aroomtempera-
ture environmentandimmersedfor 7 days,assum-
ing7 dayswasidenticalto2yearsusage.Onecon-
sumption takes 15 minutes. Immersing for 7 days
means 7x24 hoursx60 minutes = 10080 minutes:
15 minutes/day = 672 daysidentical to 2 years of
use forthe measurementof color stability. There-
sinwasimmersing for 92 hours, itisassumedthat
92 hoursare identical tothatof 1 year of use.One
Consumption takes 15 minutes. Consumption of
92 hours means 92x60 minutes = 5520 minutes:
15 minutes/day = 368 days identical to 1 year
usage for dimensional stability measurements.

Color stability measurement

Sample colorwas measured before and after
immersionusing a colorimeterafterrinsing with dis-
tilled water. Immersionwas carried out for 7 days.
Drinks were changed every 3 days. The samples
were dividedinto 3 groups, namely Aimmersedin
chocolate drink, B immersed in tea drinks,and C
immersed in distilled water. The colorimeter was
setto measure mode and placed perpendicularto
the sample surface. The instrumentwas heldinthe
direction againstthe 90°-surface centerof the sam-
ple and the test button was pressed until the ma-
chine beepedtoindicate the completionofthe mea-
surement and the result was displayed on device
screen. Theresults were displayedin L*a*bformat.
Eachreadingwas repeated three times by the re-
searcher to obtain identical readings, so that an
average was recorded.

Dimensional stability measurement

Measurement of changes in dimensional sta-
bility was carried out before and after immersion,
andthe surface area ofthe samplewas calculated.
Each end of the sample was marked A, B, C, D.
Measurementofdimensions afterimmersion was
thefinal value measured using adigital caliper. The
readingwas included inthe vectorformula, namely
v || = VAB2 + BC? + CD? + DAZ.
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Data analysis

The data were analyzed with descriptive test
to determine average standard deviation of each
group. Then, the changesin the stability ofthe den-
ture base material of HPARinimmersion of choco-
late and teadrinks was determined by the Kruskal-
Walllistestand continued with the Mann-Whitney
test to find out the differences between groups.

RESULT

Theresults indicated the color stability value
ofthe HPAR denture base in chocolate immersion
was 2.283. The smallestcolor stability value inim-
mersion of a resin denture base chocolate drink
was 1.13, whilethe largest value was 3.58. The va-
lue ofthe color stability of the base colorof HPAR
dentures in tea immersion were 4.630, while the
smallestvalue was 1.87 andthelargestvalue was
6.42.The value of immersion in distilled water is
0.663.The smallest color value was 0.35 and the
largest value was 1.4.

The mean value and standard deviation of co-
lor stability forHPAR denture baseimmersedin a
chocolate drinkwas 2.283+0.865, whilethe mean
value and standard deviation of color stability for
HPARdenture base immersed in tea was 4.630x
1.709. The standard deviation ofthe color stability
of the HPAR denture base immersed in distilled
water was 0.663+0.45.

The dimensional stability value of the HPAR

base was obtained by recording the results ofeach
sample using a digital caliper. They indicated the
value ofthe dimensional stability of the HPAR ba-
se in chocolate immersion is 0.261. The smallest
dimensional stability value ofimmersionthe resin
inchocolatedrinkwas 0.09 while the largestvalue
was 0.17.The dimensional stability of the HPAR
denture base in tea immersion was 0.277. The
smallestvalueis 0.23 andthelargestvalueis 0.31.
The value of immersed in aquadest, was 0.055.
The smallest colorvalueis 0.04 andthe largest va-
lue is 0.06.

The dimensional stability ofthe HPAR denture
were analyzed using descriptive test. The mean
and standard deviation ofthe dimensional stability
ofthe HPAR denture base immersedinachocola-
tedrink was 0.261+0.413, whilethemeanandthe
standard deviation of dimensional stability of the
HPAR denture base immersed in tea drinks was
0.277+0.023. The mean and standard deviation of
the dimensional stability of HPAR denture base
immersed in aquadest was 0.05+0.012.

DISCUSSION

A colorimeter which is a light sensitive instru-
mentused to measure the colorintensity of an ob-
ject or the color of a sample in relation to the red,
blue and green components of lightreflected from
the object (table 1). The values in group A1 were
2.283+0.865andgroupB1was 4.630+1.703. The

Table 1 The color stability value of HPAR denture base afterimmersing in chocolate drink, tea drink and aquadest

No sample Group A1 Group B1 Group C1

AE(L*a*b?) AE(L*a*b™ AE(L*a*b™

1 1.13* 3.90 0.98

2 2.20 5.43 0.90

3 1.99 6.42 ** 0.78

4 142 6.16 0.75

5 3.58 ** 3.90 0.35*

6 2.2 1.87* 0.36

7 2.62 6.16 1.4*

8 1.99 5.43 0.48

9 3.58 2.18 0.36
X+ 8D 2,283 £ 0.865 4,630 £ 1,709 0.663 + 0.451

Table 2 Thedimensional stability value of denture base afterimmersing in chocolate drink, tea drink and aquadest

No sample Chocolate Tea Distilled water
1 0.11 0.27 0.06 **
2 0.14 0.28 0.06
3 0.17 ** 0.23* 0.05
4 0.16 0.29 0.04 *
5 0.09 * 0.27 0.06
6 0.09 0.31** 0.06
7 0.3 0.26 0.06
8 0.13 0.29 0.05
9 0.13 0.3 0.05
X+ SD 0.261 £ 0.413 0.277 £0.023 0.05+0.012
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valuein the C1 groupwas 0.663+0.451. The color
stability values in groups A1,B1and C1 were va-
ried and the normality test was performed. Based
onthe results of normality testing using the Shapiro-
Wilktest,itwasfoundthatall datawere notnormal-
mally distributed, so test was continued by using
the Kruskal-Wallis test to determine the effect of
immersionof HPAR denture bases in groups A1,
B1and C1 on color stability with the Kruskal-Wallis
test. The statistical test results obtained a signifi-
cant level of p =0.001 <0.05 indicating that there
was an effect ofimmersion of the HPAR denture
base with group A1, group B1 and group C1 on
color stability. The results of statistical tests from
this study indicated that there was an effect of
immersion of the HPAR denture base with group
A1 (chocolate)andgroup B1 (tea) oncolor stability.
Judgingfromthe changeinthe color stability value
group B1wasthe highestwhile group C1 showed
the least change in color stability. This difference
provedthatthe C1 (control) group had no effect of
immersionin the base of HPARdentures oncolor
stability. Judging fromthe changeinthe color stabi-
lity value group B1 was the highest while group C1
showedthe least changeincolor stability. This dif-
ference proved that the C1(control)grouphadno
effect ofimmersion in the base of HPAR dentures
on color stability. Judging from the change in the
color stability value group B1 was the highestwhile
group C1showedtheleastchangein colorstability.
Thisdifference provedthatthe C1 (control) group
had no effect of immersion in the base of HPAR
dentures on color stability.

Group A1 shows amoderate changeintheva-
lue of the color stability. There are many benefits
of chocolate drink because of the bioactive com-
ponents of cocoa (flavonoids, saponins, catechins)
namely preventing the initiation of pellicle adhe-
sion. The contents of flavonoids as antibacterial
and antifungal, saponins prevent the attachment
of C.albican.? However, there are several disad-
vantages suchas changes in color stability of the
HPARdenture base. Thisis because the dissolved
componentundergoes diffusion capillary flowinto
the HPAR. The colorchange occurs dueto the phy-
sical penetration of the pigments between the latic
molecules orthe absorption ofthe pigmentsonthe
HPAR surface. There were significantdifferences
betweenthe controlgroup andthetreatmentgroup.
It was suspected that there was a tannin compo-
nent from the brown solution with a double bond
conjunctiononthe polyphenolwhichfunctionedas
achromophore (color developer)and the presence
of a (OH) group in the tannin functioned as an

auxochrome (color binder). The presence of chro-
mophores and auxochromesintannins cancause
abrown color. Thisfinding supports Craig etal that
stated natural substances absorbed by the resin
will cause color changes.

Group B1 showed a change in the value of
high color stability. Tannin which was a dye con-
tainedinteadrinks whereitis highly chromogenic,
was a major factor in the occurrence of color pig-
mentation. The color change took effect after im-
mersion due to the deep absorption of the dye.
Thenteadrinks also contain large amounts of fla-
vonoid which give teaand flavor properties. How-
ever, the aflavinsintealeaves werereportedtobe
the cause ofthe discoloration.”?Umand Ruyter re-
ported thattea caused more discolorationthan cof-
fee after 48 hours of storage of the five based in-
gredients resin in a coffee and tea solution.

Basedontheresults ofthe Mann-Whitneytest,
there was asignificantdifference between groups
A1 and C1 (p=0.001 <0.05). There was a signifi-
cantdifferenceinlightintensity between groups B1
and C1(p=0.001<0.0)and betweengroupsA1and
B1(p=0.004<0.05).Based on the Mann-Whitney
test, the results of group B1 had the most signifi-
cant difference. This was because the tea drinks
contained 1% tannin value and 15% flavonoids.

Thevaluesinthe A2groupwere 0.261+0.413
and the B2 group was 0.277+0.023. The value in
the C2 group was 0.055+0.012. The values for di-
mensional stability in the A2, B2 and C2 groups
were varied and were tested fornormality. Based
onthe normality testusing the Shapiro-Wilk, itwas
found that all data were not normally distributed,
sothetestwas continued using the Kruskal-Wallis
testtodetermine the effect ofimmersion of HPAR
denturebasesin A2,B2and C2groups on dimen-
sional stability. The statisticaltestresults obtained
asignificantlevel of p=0.001<0.05, indicating that
there was an effectofimmersion ofthe HPARden-
ture base withthe groups A2,B2and C2ondimen-
sional stability. The results of statistical tests from
this study indicated that there was an effect of im-
mersion ofthe HPAR denture base with group A2
(chocolate)and group B2 (tea) ondimensional sta-
bility. Judging from the change in the value of di-
mensional stability group B2 was the highest,
while group C2 showedthe leastchangeindimen-
sional stability. This difference proved that the C2
(control) group had no effect of immersion in the
base of HPAR dentures on dimensional stability.
Judgingfromthe changeinthe value of dimensio-
nal stability group B2 was the highest, while group
C2 showed the least change in dimensional sta-
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bility. This difference proved that the C2 (control)
group had no effect of immersion in the base of
HPAR dentures on dimensional stability. Judging
fromthe changeinthe value of dimensional stabi-
lity group B2 was the highest, while group C2 show-
ed the least change in dimensional stability. This
difference proved that the C2 group (control) had
no effect of immersion in the base of HPAR den-
tures on dimensional stability.

Ingroup A2 the dimensional change was mo-
derate;the water molecule combined inthe macro-
molecular structure of HPAR which extended the
chainofbonds ofthe PMMA group. Shrinkage and
expansionwere twodimensionalchangesthat can
not be avoided in any HPAR material. Ferrance
stated that materials containing ester and ether
groups have hydrophilicproperties sothatthey ea-
sily absorbed solutions.

Group B2 gave the highest change because
immersing the samplein tea solutionresulted ina
highdimensionalchange. Thiswasbecauseitwas
acidic compared to the control group. It was sus-
pectedthatthe acidicteareacted with HPAR caus-
ingchemical damage to the surface of the acrylic
resin. Theresultof exposureto acidic solutionscan
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effect of tea drinks is more on changes in the
color and dimensions stability of the HPAR.
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ABSTRACT

The global spread of the coronavirus disease has put dentists, dental specialists, and staff, as well as patients, at
danger of COVID-19 infection during dental procedures. The COVID-19 risk associated with prosthodontic dental
treatment operations might range from low to very high. This article provides a helpful guide to prosthodontic treat-
ment processes, including infection control and standards of care.
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INTRODUCTION

Therecently discovered coronavirus disease
(COVID-19)thatwasfirstdiagnosedin China has
become pandemicasdeclared by World Health Or-
ganization due to its rampant spread throughout
theworld. This pandemic has affected every sector
of human life worldwide and become international
healthcrisis.’2The symptoms of COVID-19 mostly
includefever, myalgia, fatigue, coughing,andshort-
ness of breath or dyspnoea along with abnormal
chestx-ray diagnosed with lesions in multiple lung
lobes.®Everyone is equally prone to this infection
because of its transmission through air droplets
that are transmitted by patients who cough and
sneeze. People whoare asymptomaticredundant
could also be able to transmit the virus when in
contact with other people.* Recently saliva ofin-
fected patients was found to contain COVID-19 vi-
rus. Thiscanhave amajorrolein the transmission
of the virus.®

Duetothetransmission of SARS-CoV-2 with
longincubation period and possibilities of aerosol
produced also oral fluids contactduring dental pro-
cedures, both the dental healthcare professionals
aswellasthe patients were putathighrisk of cross
infection."® Prosthodontist is going to face much
more challenges because of high concentration of
saliva contained in trays and dentures, also blood
exposure during pre-prostheticsurgeries, implant
placementand exposureto aerosols during tooth
preparation for crown and bridge. Almost every
prosthodontic treatment demands multiple visits
by patients, which throws aunique challengetoen-
sure bilateral safety at every visit. As a result, the
dental services were limited to the emergency and
urgent cases during the early days of the pande-
mic.246

Dentallaboratory serviceisanimportantfeat-
ure of prosthodontic practice. Unlike other dental
specialties, dental laboratory supportis requiredin
any type of prosthodontic care,from full dentures
topartialdentures, crownstobridges. It's critical to
remember that dental laboratory work entails co-
operation of the practitioner, assistant, laboratory
supervisor, laboratory technician,and endingwith
the runner and doctor. The likelihood of contami-
nation increases as the possibility of interaction
between the team grows. Thus it is considerable
for patients also practitioner tounderstand heatlh
protocols and personal preventionaswe arrive in
dental clinic.®

Coronavirus

Coronavirusis an RNA virus with a diameter
of 60-140 nm and spikes that give it a crown-like
appearance, hence the name coronavirus. A few
patients with serious pneumonia were presented
to a hospital inWuhan, Chinain December2019.4
Thisdisease originatedin Wuhan'swholesale sea-
food market, whichalso marketed wild animals. Co-
ronaviruswas described as havinga 95% similarity
to the bat coronavirus and a 70% similarity to the
SARS-CoV.Human-to-humantransmission began
to occur later. Cases gradually increased, and it
was discovered that this disease had a 1.8-day
dou-bling period.*®

Pathogenesis of COVID-19

Adults and children of all ages are equally
prone to this infection as the incubation period is
generally from 0-24 days, hence person to person
transmissionmay occur before any symptomsare
seeninthe patient. Inthe beginning of this virus out-
break, it was believed that coronavirus transmis-
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sionmay alsobe spread by touching surfaces and
objectsasinFig. 1.Lateron, WHO announcedthat
transmission can occur more easily in the “Three
C’s” which consist of crowded places with many
people nearby; close-contact settings, especially
where people have conversations very near each
other;also confined andenclosed spaceswith poor
ventilation.?’

H.—
nﬂ
& =
1 e ol el T i’
= TRS S
e

I wdom wided
HEINTY

Figure 1 Three main routes for transmission of infect-
ious agent (Source: Bizzoca ME, Campisi G, Muzio L
Lo. Covid-19 pandemic: What changes fordentistsand
oralmedicine experts? Anarrative review and novel ap-
proachestoinfection containment. IntJ Environ Res Pub-
lic Health. 2020;17(11))°.

Thus, disinfecting surfaces and regularwashing
hands are critical for preventing the spread of this
disease. Several studies show people touch their
facesregularly,onaverage 23 times per hour, and
44% ofthose include touching the mucous mem-
branes of nose and mouth. As aresult,hand wash-
ing with soap or hand rubbing with sanitizer should
be done on a regular basis to prevent this trans-
mission.*

Previous studies stated thatangiotensin-con-
vertingenzyme-2 (ACE2)transmembrane recep-
tors are found in the oral epithelium and salivary
glands.8SARS-CoV-2 can penetrate saliva through
three different routes: liquid droplets or drainage
expectorate from the upper or lower respiratory
tractthatenterthe oral cavity, serumcontainingthe
virusthatleaks frominflamed gingival tissues into
gingival crevicularfluid, and majorand/or minorin-
fections of the salivary gland(s).%'°

Aerosol-producing proceduresin dental offices
areamajorsource of concern. Fortunately, thereis
no evidence that the SARS-CoV-2 virus survives
for long periods of time in the localized air flow.
However, van Doremalen etaldemonstrated that

the SARS-CoV-2 remained viable, within the aero-
sol, for 3 hours after being aerosolized.

To avoid the development of infectious saliva
droplets, it's crucial to decontaminate indoor air,
ensure proper air flow, and prevent cross-contami-
nation through saliva droplets. These three acts,
especially in the dental environment, can help to
slow the spread of SARS-CoV-2.%6

The protective measures that should be done
inadental context can be classified into the follow-
ing categories, according tothe COVID-19 recom-
mended criteria 1) prior to dental therapy. Before
entering dental office, dental team must provide
patienttriage. ldentification of likely suspects, post-
ponementofnon-urgentdental care, appointment
management, and active screening of dental staff
are some safeguards that should be addressed
before a patiententers the dental clinic.2 Active pa-
tientscreening, control of social distance inthe den-
tal office, providing sanitation steps to patients, use
offacemasks by everyone in the dental office, pa-
tienteducation, use of personal protection equip-
ment (PPE)bythe dentalteam,and management
of the dental operatory room are several proce-
duresthatare alsonecessary atdental offices du-
ring this pandemic situation;?2)during dental the-
rapy.During the treatments, clinicians mustmain-
tainhand hygiene, offer patients a preoperative an-
timicrobial mouth rinse, utilize rubber dams, high-
volume saliva ejectors, and extraoral dental radio-
graphs,implement4-handed dentistry, avoid aero-
sol generating operations, one-visit therapy, and
environmental cleaning and disinfection proces-
ses;>"and 3)after dental therapy.? Following the
treatment, cleaning and disinfectingreusable face
protective equipment, as well as managing laun-
dry and medical waste, should be considered.™

The complete clinical setup has been proposed
tohavedistinct places fordonning/doffing, a sepa-
rate sterilizing room, and the segmentation of re-
gions into distinct zones, as per the necessity of
the hour. Its viability is contingent on basic infra-
structure, total available space, number of auxili-
ary staff, and daily patient reporting.”

ZONE A: reception and waiting area
This sectionisforgathering basic patientinfor-
mation utilizing particular clinicorinstitution-based
protocols. This zone requires non-contacttempe-
rature recording, sensor taps, and contactless sa-
nitizing dispensers.?
The patient is asked to take off any jewelry,
watches, or other valuables and carefully sanitize
theirhands. Dueto the standard ofkeeping physi-
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cal distance, one attendant per needy patient is
preferable. Atriple layerfacemask, disposable shoe
covers, head cap and gloves should be provided
to the patient. To prevent the passage of droplets
between the patient and the staff, a glass barrier
mightbeinstalled atthe reception desk. The patient
should complete a screening form as well as an
informed consent form.®

Posters canbe produced and exhibited to edu-
cate patients about hand hygiene, respiratory eti-
quette, and othertopics. A pulse oximeterisanon-
invasive, wireless fingertool usedinthe screening
areatotrack substantialchangesin arterial oxygen
saturation in a fraction of the time, especially in
asymptomatic people. If the oxygen saturation is
lessthan 93%, a physician should be consulted for
further examination. Other guidelines tofollowin-
clude non-overlapping appointments with at least
a15-minute break, physical distancing, and digital
payments.?

ZONE B: Screening area

Inthis zone, initial screening and diagnosis will
be performed with sterilized devices. Atthe outset
ofthedisease, the viralloadis atits highest, mostly
in the upper respiratory tract. According to Bidra
et al,apre-proceduralmouthrinse utilizinga 0.5%
concentration of oral Povidone-lodine (PVP-I)for at
least 15seconds cantotally deactivate the virus.+”

Povidone iodine's significant virucidal activity
canbe efficiently utilized by usingitasamouth gar-
gleagainst COVID-19. To avoid salivary contami-
nation, orthopantomogram and cone-beam com-
puted tomography (CBCT)are advised instead of
intraoral radiographs during this period. Itis prefer-
able to take digital radiographs in-house rather
than sending patients outside.’

ZONE C: Non-aerosol generating area
This section features dentists doing operati-
ons that do not require the use of handpieces or

NOR-AEROS0L

ultrasonic scalers. As a result, hand equipment
suchas spoonexcavators and chemical-basedca-
ries removal solutions are prioritized. Within the
limits of administrative and environmental cons-
traints, PPE is the only effective strategy for pre-
venting the transmission of infection. Donning and
doffing should be performed in the designated re-
gionsinasystematicmanner.As previously noted,
four-handed dentistry with adigital workflow is re-
commended.’

ZONE D: aerosol generating area

Aerosols are described as particles with adia-
meteroflessthan50 um created by the use of high-
speed hand pieces. Aerosols are said to have a
tendencyto stay suspendedforatleast30 minutes
after the operation is over,and can travel up to 2
feetfromthe dental chair. Becausetherisk oftrans-
mission is considerable in this location, and the
false negative rate of Covid Antigen tests is over
30%, universal precaution isrequired. Onlythe most
essentialitems should be keptoutinthe open, with
the majority ofthe material and instruments being
maintained in closed cabinets.®®

DISCUSSION

Dentists have an ethical commitment to treat
patients even in emergency situations, aswell as
apersonalcommitmentto keep their families and
employees safe. This article will be concerning on
prosthodontic treatment in pandemic situation.
The prosthetic dental treatment procedures can
be categorized as seen in Table |, from Rokaya®
quoting Alharbi et al.

Removable prosthodontics

This comprises complete and partial denture
creation.As a result, before initiating any geriatric
patient, adetailed medical case historyisrequired
to assess risk against need benefit. To minimize
unintended consequences, it is vital to prioritize

- - SAERDSAL

SCHEREMENG PRGN SR | R

IOKE} Z0KE B PADIELCLISES ERICCOUACE
FUIRE € £ 1D

CHTSNCE |

AU A

COMMON PASEACE

Figure 2 Suggested operational clinic mechanism (Source: Pruthi G, Parkash H, Bharathi PV, Jain R, Gupta A, Rai
S. Comprehensive review of guidelines to practice prosthodontic and implant procedures during COVID-19 pandemic. J Oral
Biol Craniofacial Res [Internet]. 2020;10(4):768—75. Available from: https://doi.org/10.1016/j.jobcr.2020.10.010)"
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Table 1 Common urgencies in prosthodontic treatment?
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the completion of ongoing proceedings over the
start of new cases. Before repairing a fractured
prosthesis, it should be thoroughly disinfected. Ul-
cerations or mucosal erosions can be treated via
teleconsultation by prescribing analgesic and anti-
septic gels for topical applicationand temporarily
removing the prosthesis.? If the patient is unable
toseetheclinic,mild smoothening of sharp borders
may be recommended. A low-speed micromotor
should be used to adjust dentures. If the patient's
systemichealthis beingharmed,anew prosthesis
should be made. Primary impressions should be
taken in well-fitting stock trays, while subsequent
impressions should be taken in custom trays that
may be discarded once the master cast has been
obtained. Tosave chairsidetime,one-stepborder
molding might be used.">?

Asforlaboratory procedure, in order to avoid
any changesfollowinginsertionintothe mouth, re-
cord bases and wax rims should be adjusted be-
forehand.Dentures should be remountedto adjust
occlusionand processing errors should be avoided
inthe lab. This willminimize patientfollow-up visit.?

Fixed prosthodontics

Crowns and bridges, inlaysandonlays, smile
design, veneers, complete mouth rehabilitation,
postand cores,and otherfixed prosthodontic pro-
ceduresareall part offixed prosthodontics. These
areprocessesthat produce aerosols. As a result,
significantsafety and disinfection measures must
be followed. Digital intraoral scanner impressions
are a safe option; however, the cost-benefit ratio
must be considered.*

Duringdental preparations with supragingival
margins,arubberdam and strong vacuum suction
are indicated. This successfully removes the ma-
jority of blood and saliva particles while also lower-
ingthevirusload. In their tooth preparations, den-
tists should avoid undercuts and underreduction.®

The patient'sagreement should be obtained
before using a digital gadget to match shades.To
avoid any shade mismatch, intraoral pictures can
be transferred to the laboratory via the internet.
Crownremovers should be usedtoremove adama-
ged prosthesis. Recementing the dislodged pros-
thesisis possible, butthe temporary crowns should
be adjusted extra-orally with a micromotor."!

Additionalimeasures include the dentist's work-
ing position being 11-12 o'clock, lower air press-
urein 3-way syringes, full PPE for both the doctor
and the assistant, and the use of anti-retraction
hand pieces and disposable burs. Rinsingand spit-
tingonaregularbasis should be discouraged. The
propagation of the virus can also be aided by fo-
mites. As aresult,impressions, which canbe used
to transmit cross contamination, should be disin-
fected (sodium hypochlorite 1% for ten minutes)
and stored in disposable pouches.*®

Implant surgery & prosthodontics
Thesedays,implantdentistry is the most exci-
citing and lucrative division for prosthodontists.
However, implant treatment planning necessita-
tesmanydentalvisits, which, along with the use of
surgical aerosol-generating handpieces, necessi-
tates extraordinary caution in terms of infection
control and disinfection. Authors encourage that
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you follow their advice, but personal discretion is
required.®

On the basis of CBCT, healthy patients with
no other co-morbidities can be accepted. Slow
speed drilling with sharp drills is preferred during
surgery. External irrigation with high volume
suction should be done on a regular basis.
Ultrasonic instruments and piezoelectric surgery
should be avoided, while the use of osteotomes
should be encouraged to decrease the creation
of aerosols."

Immediate implants with immediate loading
should be used wherever possible because they
require fewer visits. Complex full mouth operati-
ons should be avoided wherever possible. As an
alternative to traditional impression production,a
digitalimpressionwith scan bodies isrecommend-
ed. Beforereusingimplant impressions and com-
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from the virus.
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ABSTRACT

The use ofdental implants to support fixed or removable restoration is widely used as treatment modality. The ad-
vantages areincreased retention, chewing ability,and easy access to oral hygiene procedures. A missing tooth that
needs to be replaced completely can be restored using an implant-supported crown. The aim of this study istore-
habilitate maxillary partial edentulous with implant supported crown. A56-year-old female patientcametothe clinic,
wantedto replace partial edentulous after extraction of 11 and21,needed fixed restoration in orderto eat and chew
well, and expected high aestheticresultas well. This patient had experienced using removable partial denture tore-
place her lost teeth. Patient wanted to have implant treatment with fixed restoration because shefeltthather partial
denture did notfitanymore, sothe prosthodontic treatmentoption was usingimplant-supported crowns.Implant sup-

ported crown can be an option to replace partial edentulous.
Keywords: implant supported crown, fixed restoration, dental implant

INTRODUCTION

Nowadays, dental implants represent a relia-
ble treatmentoptionin oral rehabilitation of partially
or fully edentulous patients in order to secure va-
rious kinds of prostheses. Dentalimplants have be-
come astandard procedureforsingletoothreplace-
ment in the esthetic zone, providing many advant-
agesbutalsochallengesin sophisticated patients.

Today,roughly 1300differentimplantsystems
existvaryinginshape, dimension, bulkand surface
material, thread design,implant-abutment connect-
ion, surface topography, surface chemistry, wetta-
bility, and surface modification. The common im-
plant shapes are cylindrical or tapered. Surface
characteristics like topography, wettability, and
coatings contribute tothe biological processes du-
ring osseointegration by mediating the directinter-
action to host osteoblasts in bone formation."

Severaltechniques have been developed to
eliminate bone deformities including bone grafting,
guided bone regeneration, distraction osteogene-
sis, use of growth factors and stem cells.? Similar
cases of bone defects can be treated differently
according to the surgeon’s preference.

Theaimof this study is to report a case of re-
habilitation a maxillary partial edentulous withim-
plant-supported crowns.

CASE

A56-year-old female patientcametotheclinic
andwantedtoreplace her partialremovable pros-
theses after extraction of 11and 21 (Fig.1A). This
patientwantedfixed restoration inordertoeatand

chew well and expected high aesthetic result as
well.In this case, patient lost her central maxillary
incisives because of an accident. Patienthad used
aremovable partial denture for sixmonths after the
extrations, and now the wound healing was com-
pletely done.

i
TS

Figure 1A After extraction-of tooth 11 and 21; B the X-
ray panoramic

MANAGEMENT

Thefirststage whenthe patientcamefora con-
sultation was taking X-ray, thatshows adefectdue
to tooth extraction, 11 and 21, whichwas done by
addingbone graftinthe area (Fig.1B).Onthe next
visit,two implant placement @ 3.3x 10 mm (Strau-
mann,Switzerland) was followed by bone grafting
andmembrane (Straumann,Switzerland)in areas
of11and21,then healing screwwas placedto help
guide the gingivain the proper way to heal. Then,
wound closure was performed bytension-freere-
positioning and suturing of the flap (Fig.2 and 3).

After6 months, the healing screwwas opened
andascrewabutmentwas placed,whichisthe part
that screws into the implant and will support the
crowns (Fig.3). Oncethe abutmentwas placed,ano-
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Figure 2A Two bone level implant fixture were inserted at region 11 and 21; B bone graft and
membrane application; C wound closure by tension-free repositioning and suturing of the flap.

therimpression ofthe abutment for each replace-
ment toothwere taken (Fig.4), thenthe patientgot
atemporary crown while the tissues continued to
healandform aroundthe artificial tooth as with the
natural teeth. Patient wore the temporary crown
for four to six weeks. During this time, the perma-
nent crown would be made. Then, the final stage
was placing the crown. The crowns were cement-
ed into the abutment of this patlent (Fig.5).

Figure3 Panoramicfoto S|x-months after im-
plants placement

Figure4AHealing procegs six-months after implant in-
sertion; Btwocemented abutments were engagedtothe
implants.

e

Figure 5 Two porcelain fused to metal crowns were
chosen as final restorations

DISCUSSION

Teethextractionisleaded by alveolarbone re-
sorption which rapidly begins and continues for
years. There are many differentalveolarridge pre-

servation techniques after tooth extraction. The
main goal of the bone graft materialis to serveas
ascaffoldand maintainaspace forboneingrowth,
blood vesselsformation, to supportsofttissuesand
toimprove the quality and quantity of regenerated
bone.?

In this case, thereisresorption of the edentu-
lousridge post extraction which makes socket pre-
servation. These proceduresinvolvefillingthe soc-
ketwith bone graftand membrane. Theaim of soc-
ket preservation is new bone formation or osteo-
genesis.

Autogenous bone graftin exposed threads of
theimplant was suggested as a golden standard.
Afterautogenousbone graft,xenogenicbone and
absorbable membrane were used for additional
augmentation for long-term esthetic results. At
least 1.5-2 mm of buccal bone is required for es-
thetic results in the anterior maxilla.*

Inthis case,bone graftingwas decided becau-
se of the presence of thin labial plate in areas 11
and 21. The indications for (GBR) are
dehiscence or fenestration wound or thin labial
plate which was expected to resorb during
healing. If the width of the residual alveolar bone
in the anterior maxilla was less than 3 mm, BBG
was performed. BBG was performed in the
anterior maxilla most frequently than in any
other sites.® During GBR procedures, xenogenic
bone with/without autogenous bone was the
most commonly used. The advantages of the
xenogenic bone include slow bone resorption
during the healing phase and its wide availability.
Although there was no bone dehiscence,
xenogenic bone was recommended to graft for
the augmentation of the labial bone. In this
study, absorbable membrane (Straumann,
Switzerland) was used for GBR procedure.® In
this case, the porcelain fused to metal was
cemented as final restorations.

Itwas concluded thatimplantcanreplace mis-
sing teeth in order to restore masticatory function
and aestheticforthe patient. Bone graftwas neces-
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sary givenasaugmentationtothedefectareasdu- rationwiththe patientandthe skillfulloperator. Oral
ringimplantsurgery. The success ofthetreatment  hygiene androutinely check-ups are the responsi-
was dependedonthe treatment planning, coope-  bility of the patient.
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